4. Ampicillin appears to be a most valuable antibiotic for urinary tract infections but courses of the drug should probably be for a minimum of 10 days with adequate laboratory follow-up studies.
AsYMPTOMAFIC bacteriuria is present in about six per cent of pregnant women and about half these women develop pyelonephritis of pregnancy. Kass' (1960 Kass' ( , 1962 findings suggested that pyelonephritis of pregnancy could be virtually eliminated by treatment of bacteriuria, because no pyelonephritis occurred in his non-bacteriuric patients or in those receiving treatmept for bacteriuria. He also found that the high incidence of prematurity and perinatal mortality in his bacteriuric patients was reduced by treatment. Because of the important implications of these observations and because other findings had not been entirely in agreement with those of Kass (Kaitz and Hodder 1961 , Turck, Goffe and Petersdorf 1962 , Turner, 1961 we instituted a double blind controlled trial of anti-bacterial drugs in pregnancy bacteriuria.
Our own findings in a pilot study like those of Kass (1960) suggested that continuous administration of an anti-bacterial drug was necessary to control bacteriuria. In selecting a drug for continuous administration during pregnancy, ampicillin seemed a good choice in that it was effective in urinary tract infections and being a penicillin was unlikely to have serious toxic effects on mother or fcretus. Sufficient supplies were not available, however, and ampicillin was therefore used only in infections resistant to sulphonamides, sulphamethoxydiazine being used to control the bacteriuria in most patients.
Methods
Bacterial counts by a spread plate technique were done on mid-stream urine specimens collected at the first ante-natal visit in 4,000 women. Six per cent of these showed bacteriuria ( > 100.000 organisms/mi.). Patients with bacteriuria were allocated at random to placebo or treatment and seen at monthly intervals in a special clinic for clinical, bacteriological and biochemical assessment. In addition to bacterial counts, quantitative leucocyte counts were performed on urine specimens. Ampicillin in a dose of 500 mg. thrice daily was used for the treatment of bacteriuria.
For the treatment of pyelonephritis in pregnancy or the post-partum period a two-Nweek course of 500 mg. ampicillin four times a day was given. Before treatment was started a urinary bacterial count and leucocyte count was performed and this was repeated three days after the treatment was stopped. Thereafter the urine was examined one week, six weeks, and six months after delivery.
Results

Treatment of Bacteriuria
Our results have confirmed that there is a hiah incidence of pyelonephritis of pregnancy in patients with bacteriuria and that this can be prevented by treatment (Table 1 ). The one patient who developed pyelonephritis while on an anti-bacterial drua was receiving ampicillin, her original bacteriuria had been replaced by a different organism resistant to ampicillin shortly before the symptoms developed.
We have not been able to diminish the high incidence of prematurity, fretal loss and preeclamptic toxaemia which occurs in bacteriuria by treatment with an appropriate anti-bacterial drua.
Figs. 1 and 2 show the urinary bacterial counts and leucocyte excretion rates in 11 patients who were allocated to ampicillin treatment because their bacteriuria was resistant to sulphonamides. The bacterial count and leucocyte excretion rate usually fell sharply when treatment was started and remained normal for the rest of pregnancy, in about 25g/. of patients however the bacteriuria persisted in spite of treatment. Among the 11 cases receiving iampicillin, in three, the bacterial count was still over 100,000 organisms per ml. a month after treatment was started and as might be expected the organism was now resistant to ampicillin. One of these three patients developed the clinical features of pyelonephritis.
Intravenous pyelograms done in the postpartum period showed that 50o/-of all bacteriuric patients had radiological renal abnormalities (Table II) . Of the 11 patients in whom the bacteriuria was treated with ampicillin, six had an underlying abnormality. Failure to respond to treatment and a persistently high leucocyte excretion rate were particularly liable to occur in patients with an underlying calculus or chronic pyelonephritis (see p. 23).
There was a defaulter rate of 23%/, and most of these were due to failure to take tablets continuously. In five of 13 defaulters initially allocated to ampicillin, side effects of the capsules. (vomiting in four and rash in one) were directly responsible for the failure to take tablets. A further two patients initially allocated to ampicillin treatment had to be changed to another drug because of vomiting. Thus 24o/, of patients allocated to ampicillin had to stop taking it because of side effects. One foetal abnormality was observed in patients who had taken ampicillin during pregniancy. However, this patient had only taken two doses of ampicillin at approximately 20 weeks and there was certainly no causal relationship between this and the grosslv malformed foetus which was born four weeks later.
Treattment of Pyelonephritis
Twenty-four patients with signs and symptoms of acute pyelonephritis of pregnancy were treated with ampicillin. Seven of these patients were subsequently shown to have underlying chronic renal disease. The results of treatment are shown in Table III . Two patients were unable to take ampicillin because of vomiting and one failed to show any clinical or bacteriological response and the organism apparently became resistant to this drug.
Two of the 21 patients who showed an initial response relapsed a week after treatment had been stopped. One of these had a ureteric calculus, but the intravenous pyelogram was normal in the other.
Six patients did not attend for post-partum follow-up, but of the remaining 18 patients five developed urinary tract infection in the early post-partum period and in three other patients asymptomatic infection was present six months after delivery. Only one of these three showed a radiological abnormality.
Treatment of Post-partum Pyelonephritis Eleven patients who developed pyelonephritis in the first three months after delivery were treated with 500 mg. ampicillin four times a day for two weeks.
Nine of these 11 patients had radiological evidence of an underlying chronic renal lesion. The results are given in Table IV . In spite of an apparent initial clinical response to treatment in ten of the 11 patients, four showed persistent infection while still receiving ampicillin. In two patients the organism appeared to have become resistant to ampicillin and in the other two a different infection resistant to ampicillin had -appeared. In the patient who failed to show any clinical response, the organism had apparently become resistant to ampicillin. In all these patients infection recurred within the next six months.
Discussion
In the patients in whom asymptomatic bacteriuria in pregnancy was treated with ampicillin, 543/, had a radiological abnormality demonstrated in the intravenous pyelogram. Garrod, Shooter and Curwen (1954) showed that only 60% of patients with a demonstrable urinary tract abnormality will develop a sterile urine following treatment. We obtained a satisfactory response in 72% of this small group of bacteriuric women. However the second bacterial count was done while the patient was receiving ampicillin and the findings must be interpreted with caution as the ampicillin in the urine could have been bacteriostatic in some cases.
Patients who developed a frank attack of pyelonephritis of pregnancy had a much lower incidence (29%) of demonstrable renal abnormalities and 87% of these were bacteriologically free of infection three days after stopping treatment.
The group of patients in whom we studied the effect of ampicillin on post-partum pyelonephritis had a very high (81%/,) incidence of demonstrable radiological abnormalities and as might be expected only 54% of these 
